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(54) COMPOSITE PIPE FOR INNER PIPE OF OIL COOLER AND ITS PRODUCTION METHOD AND DOUBLE PIPE TYPE OIL COOLER/ 
INTEGRATED HEAT EXCHANGER 



(57)Abstract- 

PROBLEM TO BE SOLVED: To economically supply a composite pipe for an inner pipe used 
for an oil cooler which has a low melting point brazing filler metal layer on a pipe outer face, 
as necessary, a sacrificial layer on an inner face, that is, a composite pipe for brazing and to 
supply a double pipe type oil cooler, etc. 

SOLUTION: The composite pipe 23 for an oil cooler inner pipe has a low temp, brazing filler 
metal layer 23b of a AI-Si-Cu~Zn alloy formed by thermal spraying on an outer face of an Al 
alloy core material 23a. and has a sacrificial layer 23c of a pure Zn or a Zn-AI (<40 wt%) alloy 
or an Al-Zn alloy on an inner face. 
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fcAl-Si-Cu-Zn ^-e-#(^ig;?a5 5«S^#t^r tirilt 

2 1 A 1 J; t) ffM L 

fcAl-Si-Cu-Zn ^.-g-ifeCi{£?a5 9$ta?r%t> t^ffil'^ 
Zn:5l(4Zn-Al(40wt% UT) /t-^^ L < itkl-Zn ^^(Om 

[it*JS3] HutSAl-Si-Cu-Zn Si:6 10 

~15wt% , Cu:0. 7~8.0wt%, Zn : 2. 0~20. Owt% Ir-^W 

[it*«4] if*92(DI*3B(OAl-Zn ■&^«!ttg?r, 
Zn:0.3~10wtX 5r^^L. «95;65A 1 ir^BfjiW^^fe 

[ft*«5l ImIEA 1 -g-^SW^, Si:0.05 ~1.2wt 

%, Fe:0.05 ~2. OwtX^-g"^ L. ^gP^^A 1 t^WMm 20 

^*&^t;5^f>ne.5A 1 ■g-^ti-'Sr t 

6 ] BiIfE A 1 -g-^:1>tt-^. Si :0. 05 ~1. 2wt 
Fe:0.05 ~2. 0wt%5r-^^ L. 2. 4wt%iilT«Cu, 2. Owt 
%JeiT«Mn. 2. OwtXtATfOMg. 2. 0wtX£JlT<ONi, 0.3wt» 
JEATroCr, 0. SwtXtiTtOZr, 0. 3wt%!ilTc^Ti. 0. 3wt%Jil 
TroZn<09 t l«*fc(i2aiiC±^^^t, asp^JAi 
t ^^SW^Fiiseti t /5» e> 5 A 1 ^ik t -f- S r 1 4r#m 
i:-t-5W*3ll< 2, 3, 4, JC|E«<^;d--f /l'^'— 7- 30 

[tl*Jl7] ft*5 1 , 2 {r|E«(75A 1 ^^:S;*t©^ 
SCOAl-Si-Cu-Zn ^-^-Y 7°ff$^it(C 

[lt*3S8l ||*5 2lc:fEicOA 1 ^^:S^«(7)rtS(7) 

JfttJfU-y hrortSJ-ZnXltZn-g-^tt^Sr^WSaL, :i 
ii^n^fm-thZbi:W^h-n:t^ /^{/-y-nn 40 

lll*«9] i**92|cte«»A 1 •^&:i?WrortB(0 

Ai-zn -g-^nttgii, />vyjK^^i-ifai«uic, Ria^^tif 

[W*«iol it*Jli\ 2, 3, 4. 5. erov^-f 
(CIA 1 -g-^^ttSlrJ-ortiiKciA 1 



10-265881 

2 

lfl*:« 1 1 1 1 0 lcEtt(7)zfii=S;:t-r /u^ 

lO 0 0 1 1 

^it*)tSU^ r 7°^ffl V ^fc ;t ^' /i- ^ - 7 - 1 

■? t:t'{/i^^-y-t%:-WX'^oHt^-r^-i^m^lS^ 
mm^isi-f^:t-^ /i^i'-y~<r>[f^<Wmm-ityUy'. ^© 

[0 0 0 2] 

IcTfclftSs^^. m^\iy''y:^—!'~t^-(/i'i'-y- 

1 l(c;a-^'/u^-7-2.^-^te:55ftitT-S'g-Lfct 
COOD— eiJSr^1-t)(DT'fe5o r<0:^-Y>'i'^' -7-^14, 
■tro|^fffl»fffiO-F!l^ia21^^-t-„ rtL(4. RUS^^^H 
¥<^tro-oroy<-Y7°lr2jl«iti: L (^^ffl^<-l'7°2 
1, rtt=ffl/-«'C7'2 3) , 2o(0/-?-Y7'<orBl(C'f V-^-- 
7-f V2 2 ^WLTV-'5„ rroi 9 ''i-Sf S:;t'r/^^ 

1 ll^(;i^S$tt'5<, 'ilb-, ;t'('/W^-7-2.t7-:^:E 
-^'j.o^ ViJ'SPi 1 i:«og-&t4, rixlcPfi^$n5t> 

[0 00 3] Ell, ll2fC*1-~H=S;:t^-'l'^'-7 — 

*ffffi^°^y2 Hi, Al^^^SW (0iJxlf^^No. 
3003, 3203^) ir L, ^CD^fflli, y'J^^-if 

No. 7 0 7 2^) ^^-f^o ^fffl^^'f 7^2 1 WA 1 

^^:E^W<^rtftiJI4, 'i'>:^-7^y2 2 t?)5#li:±t) 
g^-g-i--5/c*(-5 5tfl (^Jxli^^No. 4 0 4 5, 
4 04 7^) Sr^fffCV^S. 'r>'^-7^>'2 2(i, A 
1 (0iJxtf-^ikNo. 1 05 0, 1 1 0 0^) t,L<l4 
Al-g-^ m7L\t^'^li o . 300 3, 3 2 0 3^) 
^''£-5'<T 7 >^ffli^P>ix5»-a-i: 7" ^—v=>^^->- 
2 t^1-i=ffl/W7*2 1 liftmen 9 W-^ix-Sifl'll^^fos 

7-f y 2 2(C7'U'->^>'^->- h7^ i'^^ffli- 
5>lcLTt>, ^l-^ffl/^-f >^2 1 Wrtffl!l(D^5lii6:<l|-C'fc 
5o 
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[0004] f^Wffl^W 7'2 3 (4. A 1 ^^Sr^S^tt m 
^ti-^-^No. 3 0 0 3. 3 2 0 3^) t L. ^(Di^M 

OUM (^iJ^ll-a-^N o. 4045. 4047^) 

^No. 7 0 7 2^) SrW-fS. 

100 0 5] rroi ^/i3l«jg(D;t-ryl':J'-7-ffl^-^ 

(^Wffla^/-^'<7'2 1. rt*fffl«'g--'W7'2 3) 10 

^5 :t C 5 fc ft \:i^(D^&X'(DM-k^ tho wfi:T;i5 
10 0 0 6) itH->!tLT, ffta • ?l#a#T-^'7 3' K 

[0 0 0 7] tr^T*. iaiir^-t-J:p(r, 

^ _ ^ y ^ (c;^-^ 2? - 7 - ^iSg-f- 5 r t < . 

A 1 A 1 ^^%ir^i\'iP-y-}i 

:ta^*^±tf5fcftl-S*$^^TV^5. :L<r>i.o 40 
7-<:^C»'5)^W-tti&g (^Jxl4'6 0 0°C) (cfelrjit?, 

loo 0 81 :/«@S!(7)^. 
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ft. ^l-Wffl^S^^-^-i'T'J;!? t5^#^g;45±;ii5i){c< 

(4. !|t^¥7-9 6 3 8 StcSlg^nrV^S-a-^/iSfc?) 

H^. JpXttj!i5S<'^fcftlc:/u— v^y^^v— h<D$Sigi4T- 
^Tt. iftil3!)PX-C-l45e>*t«S(-#lix^54C?)fcftli 
Sifi-r r i: ;45T- 1 Jiv > i: 9 Pp^H*5fo 5„ 

[0 0 0 9] 

[%PJ;i5^?fcLJ;5i:-r5^1Sl *:|l?^ro^S(4. ^-C 
iBtc{Sa,^,(0?, 5 «•! ?r*i-5 ^ 5 #tt ffl roS-g-^M y 

[0 0 10] MIC. ;|i:|gB^O(l!iroSIJai4. SfrlEOrtl^ffl 
[00 11] 

(iiM^«?^i-5fcft(D#a] ButE»s^»^-r^fcft 

«0»*^1 <D^B^{4. A 1 -g-&:&W©^1-DS(c^ltl-J; 9 

LfcAi-Si-Cu-Zn 5 UM^^T^ 

[0 0 12] W*3S2(D^?^I4, A 1 #^^;ft(7)^BlC 
^Wl- 4 '0 JfM LfcAl-Si-Cu-Zn ^.-^^^teja^ 
^^TL. f^BtCZnXI4Zn-Al(40wtX tJLT) -g-:^^L<l4 
Al-Zn -&^©^!ttSSrW-r5rt^#mi-r5;*-'('/l'^ 

[0 0 13] 4fc. 3 W^§ai4. HulEAl-Si-Cu-Z 

n 5^-g-4fe5 3*t?r. Si:6~15wt% . Cu:0. 7~8. 0wt%. Z 
n:2.0~20.0wt% %#WL. BUfi'-A \ t^WM^^i^ 
mtt^hfi^K \ -g-^i:-r2)wt^#®i:-t5lg*3Sl 

[0 0 14] 6**54 <7>^PJ 14. |f*]S2(Df^SdAl-Z 
n -^t&^ttSSr. Zn:0.3~10wt% ^-^WL. ^^zJ^A 1 

[0 0 15] ^fc. lf*Jl5W^ig»4. gtllEAl^^^S: 
$Jtr, Si:0.05 ~1.2wtX. Fe:0. 05~2. OwtX^-^Wb. 
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1 0 0 1 6 1 6 suEA 1 ^^SW^, 

Si:0.05 ~1.2wtX. Fe:0.05 ~2. OwtXSr-^^T t> 2.4wt% 
IJlTWCu. 2. Owt%JlilTWMn. 2. Owt%J!^Tf7)Mg. 2. Owt%)^ 
TWNi. 0.3wt%KJ,T<OCr. 0.3wt%JilTOZr. 0.3wt%tiT 
OTi. 0. 3wt%JilT<75ZnO ? *, 1 94 fcj± 2 StJli^-^W 

L. SIFB^SA 1 t^-s!mifJ^¥i<^ti^hti:^A 1 -g-^t 
[0 0 17] f«*«7(D^?gf4, s«*^l, 2(C 

[0 0 18] if*Jl8(D^BJ{i, ff*:l2(i|2«COA 1 
if RfSl^ifttlt-^s' h(OrtSlCZn:5JI4Zn-g-^^ 

[00191 9 <0^m\t. 111*9 2 (ClB®© A 1 

ttifitii-, nf«ttiffcbt-^5' h©rtffi(cAi-zn ^^u^^ 

[0 0 2 0] 11*91 0 (75^1^ (i, milESt*9 
1, 2. 3, 4, 5. &<0\,^-^tlMz.tZWL<Op^^m^-^ 
^<^yt, A 1 ^^:E:«-co^1'ffl!j(c:A 1 ^^!»eeSrl.o 
(^ffl!l(CAl^^;S5«?r*1-5^^ffl^^V7°i:. ^' 
- 7 ^' 4: $ nfc - a§ 5t^-< --i^ ^ - 7 - T' fo 

[002 1] fft. 11*9 1 1 (r>^m\t. ttrlE^*9 1 

[0 0 2 2] 

(1) *^MIC#t)-5:tl'/l'^-7-CDrttffl«-&^^'r 

ufcAi-si-Cu-Zn ^■^■^ni^s.^oUmi^-r^yt^/i^ 
s(fi*9i) , ttz. *|gpjro-oj±. Ai-g-^;E;t^ 

(O^ffitd^ltlCt i9JfMUfcAI-Si-Cu-Zn 1^-^^<0&U 
■?>5*teSr^L, rtffiJCZnXI±Zn-Al(40wt% tAT) 
^L<(±A1-Zn ^&«!«ttlSr=fr1-5^-r>'l'i?-7-(7> 

2) o 
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[0 0 2 3] *|g?gS:EI3Srfflv>TlftlB-t-54:. riif) 
ro^e^l-iai^Tli. •'•?'('7°2 3WS*t2 3 aC^^Slr 
{1. v^-ftl'b^Wl-i'JffMLfcAl-Si-Cu-Zn .^^^W 

{6ia5^*tS2 3 b^w-r5t>roT-fo5, ^I'Sicfsa^ 

5«^l-. i!-^jvi^-y-(r>^>'-r-y^> 
2 2 trt'ffffl^^/W7'2 3 t OjPlRi^ 9#ltS:SBlC 
i-i>1tlbVh^o ttz. {&£59W12 3 b(i. 

[0 0 2 41 ''^•f T'OF^ffili. if*9 1 ro^P^(C#,t)5 

^N'-e :/l4«ttSlr*r L'it/^;i^ 11*9 2 

/NVT'li. ZnXI4Zn-Al(40wt% £IT) -e-^^L<»4Al-Z 

n -a'^0!»ttl2 3 c ^K(tfct><OT'fc?). 

2a(D/^'fy (w*9i. 2) II, ffiffl-rsTkwi^ffit- 

[0 0 2 51 tiT. *^PJ(C'ff.*35;?i-'('/u^-7-c>rt 

'gm^'t^u^(om^X'hi>Ai'^^^M (Ei3(02 3 

a) , /•'-TT'^l-ffiro^itl-i'JJg^LfcAl-Si-Cu-Zn ^ 

•g-:^i£?a5 5Wl (113^2 3 b) . /^V7°rtS(OZnX 
(±Zn-Al(40wt% ^T) -g-^^LOiAl-Zn -g-rfe«aS 

(I13(r>2 3c) lc:ov^T, W.\zmMzm.^^-r^c 

30 ®^S-&/N-1'7"(DA 1 -g•:&St^(c:oV^T 

^alffil-PI^^i^5t>«X'ttJiv^;^|5, i^T<OA 1 •i-^:Ktr 
imtL\,\ IP*,, w<^A Si:0.05 ~1. 

2wt%. Fe:0.05 ~2. 0wt%5r-^W ^^ii^A 1 i^W® 
m^f?k!^tA^hf£^A\^^»3<!) (11*95) , «L< 
It, Si:0.05 ~1.2wt%, Fe:0.05 ~2. 0wt%5r-&W L, 2. 
4wt%iJlT<75Cu, 2. OwtXlilTcOMn, 2. Owt%KJlTCiMg, 2. Ow 
t%ti.T<ONi, 0. 3wt%tAT<7)Cr, 0. 3wt%eJLTCC>Zr, 0. 3wt% 
iilTWTi. 0. 3wt%£lTOZn(D 5 t, 1 a*fcli 2 mSk±i: 
40 ^WL, aa5;65A 1 t ^^jSfiSjmi^ t A» b 'i: 5 A 1 ^ 
^T-fo5 (l«*96) o 
[0 0 2 61 J&^Td. r cO-g-t&W^-^iJPTC^WSfiJSrjd! 
'<-5o SiJi, ^Sl6)±l-=^-^-r5o Si;i50. 05wtX 

-^-^(Dm-kitii^i&TLho Lfci6?oT, Sil±0.05~1.2w 
t« 1 1- 5 , ff ffltt iJr #lS-r 5 1 0. 8wt%J!Ji TT-^^ L 

ffl^*1-5o ^(;5»;450.05wt% *^-C«+^T-/f < , 2. 
0wt%SrSx.T^^PUfcS^fiEJi^tt^51g:Tb. JftiiJDX^ 
50 »CfiJHdS4C-^1-l\ $P>IC, FeiaXmui. A 1 -g-^ 
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10 0 2 71 MIC. 2. 4wt%aT<0Cu. 2. Owt%KiT«OMiu 
2.0wtXaTroMg, 2.0wt%£iTroNi. 0. 3wt%iilT<^Cr. 0. 
3wt%J^T<75Zr. 0. 3wt%tiTroTi. 0. 3wt%JilT®Zn(±. §fi 

5. Mn. Ni. Cr, Zr. TiSr±PS$rS;t-rg5iD-r 2) t fiicff^ 

7E«i4, ^nmo. 05wtx tiTT-fcrni^^r^nrv^T 

[002 8] O^g-B'^^-r T-^ffilC^lttC i 9 S^fiJc-rSAl 

-Si-Cu-Zn ^-^rfe®i&^5*^l-oV^T' 

TWA 1 -g-^^^W^i^^* Lv\ E|]-^> r OA 1-^-^5 20 
oUii. Si:6~15wt% , Cu:0. 7~8. Owt%, Zn:2.0~20.0 
wt% 4r^*L. mm^Al t^-^m^^m<^}:i)^hfi?> 
A (it*3l3) . 

[0 0 2 9] j^Tic. -e-^-g-^m^cDPssasirUiB^-r 

wt% 7|5?i-C-|4+5^lcB!^,;JSteT*-f, 

20.0wt% ^ax5i:a»lcS,4r;55±;J5ip^ ^oHm^i&T 

±-r5. L;!>>L, ^OS>iS0.7wtX*S§T'«^*d5+^X' 

:'i<. ^<75*;!i5 8.0wt% i:m^^ t^^<nm'k^tmT 30 

+5>T-/f<. ■?:i7>l:/!i520.0wt% 4:ffix-5 i: 5 5 C5^iB!ia 

[0 0 3 0] ^^BJlc-^is-^^ei^f^-^^Tt*!!, iil± 
om'OXh^iiK ^"liSW^Mf^t LT. Fe(40.6%£ilT 
T-fcixlf^* "IflgT-fo 19 , In, Sn. Mn^OTC^ 1 5 9 ft 

tt(c^SlrXir$'iv^«ifflt?fcntfx -^WLXtiV^ 40 

*«BJlc#,^5 5 9«<^^9f+tti:B*ttcofi/!)>t>. ft 
t)ffi^$tl5®Hl4Si:7~13i»t% . Cu: 1. 2~3. Owt%, Z 
n:2.0~6.0wt%T'fc5. /i*>\ r0^5Wl4, ^<CjiE'< 

[00 3 1] ®^^>'>V7*i^®<^ZnXttZn-Al(40wt% 

T) #^SL<(4Ai-zn ^^mnm\co\,^x 

^?^^M<om'k^<'^ T'rtffiCiilttgfi, MZnXI4Zn-Al(40 
wt% tAT) -a-^iAl-Zn ^^T-foSo ^0 9*). lifiZnX 
l4Zn-Al(40wt« £AT) ^^tlttStt, ^(di^-^S J: ? JC 50 
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I'T't-tS (ff*3l8) o Al-Zn ^&!Bttfl(4, 

J: 9 icz-^-r T'fl^ttlcJf mwic^ niSi4^ff its t' 

l^-y h^^ihmiLXM-^y<4 7'ti-i> (lf*^9) „ 

*roa»;is|i L V > fc -C fo S o 
[0 0 3 2] mlKZ n^-&ifei»aH4, ^ZnXf4Zn-Al 

xm^^<-cyt-r^^t^mmtir^. ^it-rszn^ 

^^We^«fiil4. A 1 ^^t'W-;/ KOi^m&iO 2 

0 OmV£l±*r*fc5r t/JSa* LV\ mkiLtzZn^. 
-g-^roSfiv ^fetcji-^fc A 1 - Z n ^-a-^^rz-^V 

(c/iV^i:KA«!)«5r^L/iv^fc^^)T•fc5c ^^X\ Zn-A 

1 ^^>f«Al*S40wt« ?r*8x5t, 'i;^iis+5>lce< 

fc^iSoT. ^lt1--5Zn-Al -a-^I^OAlU, 40wt% tiTt 
(4, iiM'ilO. 5vt%^XTX'ibi^Hi^^^*lX\>^Xh^)^t. 
[0 0 3 31 iulEAl-Zn ^^i^ttSli, Zn:0.3~ 

iowt% 3r-&*-u, mma^Ai k^-^mm^fs^^tA-hfi 

5A l■a■^ti-■5(75^5^if$Lv^ (ff*Ji4) o z<Dm 

ttSt UT(7)a*/!i5;'<C< , lOwtX ^8;t6 i-a-^^Wfigf^ 

mmT LT^^ f w -7 h c»}f mds-c:# < ^^bx- 

fe^c HtitfiAl-Zn -^^W^ilsEtli UTIl, Si. Fe, Mn, 

^Sl'fciS^^ 15Mm~200 mSJST'fe-5. 
[00 3 4] (2) *%?^l't*4p5;*-'1'/U^'-7-WI^ 

(tl*3S9) /!)\ ii56Zn*)t(4Zn-Al-g-^^^ 
[0 0 3 5] *-f. :S^*tfflWA 1 ^&fi£:»<7)4'St'Uy 

hJ4, ntt4^<?)A 1 ^^tri^j/ h^?i:MitJnxLT'f2 
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t' u h x'^<-( -/m^nm^^^x'h 'o. t- u y h 

10 0 3 6] Zn^fcl4Zn^^«^lt(4, f^rsWdiSr 
V^/iS, ^Wi--5Zn^-g'^0#®*'!)4'%;i5i:Al^ 

•& t , A 1 t' V J/ h ^^mtim-t^ixtW^n 

[0 0 3 7] $t>lC, Z n*fc»±Z n-a-^^rltltLfcif 

ST- 1 ^ram-h4 8 nm^p^<r>m^M^'n 0 1 ^bcdb 

fcZn^^^tA 1 ^^ic»FBl(75^ffJ^il)li::'^t <m''j: 30 
# ^(C Z n t A 1 -g-^(7)#ffid5iilBt LT 5 w 

[0 0 3 8] i')Sl(co^^Ta-*^WLfc^s*, m 

^ffxitf, ^H75^bZn;>5fc«c-rSfc«:)(cK:tli Lt: 

T- 1 ? 1 1 ft t Xgic tJ V ^ T 14 $ P> ic ti|8i;iSit tf i: 
5. $btc. §lta#Srff 9«^Mi£=;^ K^#.Jj^b}¥ 
tBiSI-T^rov?^ 7'<7)1^'r X«Tt -^fc'ft?! #ft#^7^ 

to 0 3 91 **?^T-|4. wOipl-Jftat-JC^^i-S 50 
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mm%:. Z n*fc»4Z n-g•^Sr^l^Lfc^ftl3B^Fro'^'^f 
^■;/Hc. 3 0 ^€£^±5 0 0'ClilTW?agT'lB#rflW 

±4 8^msx\^(DmMm.i:n^~tX'^±-rio -t^ii^ 

fih<Dx-h^. 3 0 o'c*?i* fc(4^FBi*5 1 ^FbI 
m^X'\t+^tmmmmmx'%f£\\ 5 0 or^rSx 

FeWttJOfctoCiJllii {ii^3 O^^SftwJPflft) ^:«ia-C 
[0 04 0] rwi^lcjfaj^ixfc^-^'i'T'ii. ^ro^-fe 

tSo ^l+-t-55 5W<Ol:(4. 2 0g~10 0g/m' 
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-i/>'^v'- h^^. tt^;&PXtCj:«9l^@2 emmfO^^-^ 
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